A central task of educational researchers has been to uncover factors that improve student academic achievement. Research in both developed and developing nations during the past few decades has analysed the links between educational outcomes and school physical resources, teacher quality and children's demographic and family background.
1 Importantly, research on teacher and school effects in developing countries has focused on factors such as human capital, economic resources and physical infrastructure, the so-called input factors in the "black box" production function model of school outcomes. Fewer studies have focused on the "softer" classroom process factors that might be seen as important mechanisms of the production function, such as teaching style, the quality of teacher-student interactions and student academic engagement.
This study investigates the sensitivity of academic achievement and educational engagement to student experiences in the classroom: teaching style, teacher-student interactions and classroom environment. This study is first placed in the theoretical context of comparative educational research, then in the context of recent education reform initiatives in China. Next follows a description of the data which came from a survey of primary school students, teachers and principals in rural Northwest China that was carried out in the summer of 2000. Multivariate analyses of achievement and engagement are presented and the paper closes with a discussion of the implications of the findings.
Framework and Hypotheses

Research on Teacher Quality
Disparate lines of research in the fields of sociology, demography and economics have considered community, school, classroom and family characteristics that predict children's educational outcomes.
2 Across these disciplines, an important goal has been to produce policy-relevant insights on measurable aspects of school quality, including teacher quality, that significantly affect outcomes such as achievement. Much of this research stemmed from Stephen Heyneman's "Coleman Report for a Developing Country", and his subsequent research suggesting that the portion of the variance in achievement attributable to school quality, as opposed to family background, was generally much larger Eric Hanushek, "The Economics of Schooling: Production and Efficiency in Public Schools", Journal of Economic Literature 24 (1986) (Washington, DC: Brookings Institution Press, 1996), pp. 43-73. in developing versus industrialised countries.
3 Following Heyneman's lead, studies of school effects have been conducted in a wide range of developing countries, and many have found significant effects of school factors, net of family background, on achievement. 4 However, recent work by David Baker and his colleagues has suggested that the Coleman effect -large family effects and small school effects -has spread throughout the world. 5 Moreover, studies that have sought to identify effects of specific dimensions of teacher quality and other school inputs on academic achievement have produced decidedly mixed results for both developed and developing countries. 6 For example, Hanushek has argued that US-based research yields no systematic evidence that teacher education, experience or salaries affect student performance. 8 Eric Hanushek, John F. Kain and Steven G. Rivkin, "Teachers, Schools and Academic Achievement", National Bureau of Economic Research Working Paper, no. 6691, 1998; and David Card and Alan Krueger, "Labor Other studies have found stronger evidence of positive school and teacher effects on learning and labour market outcomes. 8 In developing countries, a number of studies have found that teacher education and experience, as well as basic material resources do affect achievement, but other work has presented a mixed verdict on teacher and school effects.
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Limited Definition of Quality
One problem with these studies has been the narrow conceptualisation of teacher quality. Too often, teacher quality has been conceptualised simplistically, as easy-to-measure background factors thought to be linked to productivity such as teacher education or training, teacher salary or teacher experience. While identifying a mix of easy-to-measure and easy-to-manipulate inputs has a great deal of theoretical and policy appeal, the lack of consistent findings suggests the value of exploring alternative approaches.
One potentially fruitful approach is to look for quality not in the background attributes of teachers, but rather in classroom (or school) environments that they have a hand in creating. For example, one interesting development in sociology of education has focused on understanding social and cultural environments within schools and classrooms, and particularly the role of hospitable and inhospitable environments for learning.
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Educational research on effective teaching styles also carries interesting potential directions for conceptualising teacher quality. For example, one important dimension of teaching style is the extent to which students are given the opportunity to participate actively in the classroom, as opposed to listening passively to lectures. According to Jere Brophy, classrooms of successful teachers "feature more time spent in interactive discourse and less time spent in solitary seatwork … [or] extended lecture presentations". 11 Brophy also suggests that discourse is important for fostering higher order thinking skills, and that discourse should not be limited to rapidly-paced recitation that elicits short answers to miscellaneous questions.
Other aspects of teaching style that may matter for student outcomes are teacher characteristics such as enthusiasm and the extent to which teachers embody an "ethic of caring", such as friendliness and affection for students.
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Such behaviour on the part of the teacher provides an exemplary model that can exert a socialising influence on the students' behaviour. It also establishes a safe environment in which students collaborate with each other and mistakes are accepted as a part of the natural learning process.
Fuller and Clarke assert that there is a lack of studies of teacher effects in developing countries investigating the teaching behaviours or classroom environmental factors that promote favourable student outcomes. 13 The few studies that do exist have found significant effects on achievement or attainment of classroom management, hours of instruction and classroom dynamics.
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Limited Definitions of Student Outcomes
Just as teacher quality has been narrowly defined, so have student outcomes, primarily as academic achievement or attainment. It is likely that teaching styles and the classroom environment may be linked directly to another concept that has received little attention in research on teacher quality: students' academic engagement. In US-based sociology of education research, engagement is coming to be recognised as an important research topic. For example, Johnson, Crosnoe and Elder characterise the educational experience of American middle school and high school students as "a multifaceted phenomenon that encompasses far more than academic achievement and degree attainment, which have been the primary foci of sociological research". 15 Other important aspects of the educational experience include daily participation in school and students' feelings about school. Johnson et al. argue confidence that determine future life outcomes independently of academic success. 17 Thus, engagement is potentially important as an influence on future socio-economic status, either instrumentally through its effect on academic achievement and persistence, or directly by fostering character traits that predict success in the labour market. In either case, the importance of such effects suggests that educational engagement itself is an outcome worthy of study. This paper argues that engagement with schooling may be particularly important to understand in settings such as rural Gansu, where education beyond the primary level has placed a serious economic burden on families and children's attitudes toward schooling may play a role in household decisions about how long to support children in school.
China Context
Student participation in interactive classroom discourse, a caring relationship between teachers and students, and students' engagement with schooling have been the focus of recent attention among policy makers in China. The "New Curriculum" reforms, which began initial implementation in 2001, seek to reduce the traditional emphasis on rote memorisation, drill, monotonous classroom environments and a heavy burden of homework assignments. 18 These reforms emphasise instead the importance of a more studentcentred teaching style that stimulates students to become active subjects of their own learning, engaged in inquiry and discussion, and imbued with a love of learning, self-confidence, self-discipline and cooperativeness. 19 The new reforms place great emphasis on the creation of a relaxed and encouraging classroom environment that meets the needs of children of all abilities and backgrounds.
Complicating implementation of these changes is the continuing reality of competitive examinations as the primary basis for advancement in the system. Whether progressive teaching styles will be as effective as traditional styles in preparing students for high-stakes tests remains an open question. Further, especially in China's poorer regions where school fees place a real burden on families, exams are not the only determining factor in children's school progress. Whether or not students and their parents see schooling as being worth the hardship it places on the family probably depends on students' engagement with schooling -their aspirations, academic confidence, their industriousness and their alienation. For this reason, and because engagement is thought to predict achievement, it is also important to understand the relationship between teaching quality and engagement measures.
The analysis focuses on data that were collected the year prior to the initial implementation of China's curricular reforms, thus cannot investigate questions about the reforms, per se. The analysis can, however, address a significant, related question: how children's perceptions of the behaviours encouraged by the reforms relate to their performance and to their engagement with the schooling process.
Hypotheses and Analytic Approach
To address the theoretical and policy issues outlined in the preceding section, the paper presents models of achievement and engagement that, first, assess the effects of teacher background characteristics, including those commonly considered as dimensions of teacher quality and additional demographic variables, then assess the effects of variables linked to teaching quality and classroom environment. The hypotheses presented in this paper are as follows:
(a) Achievement and engagement are higher in classrooms where students experience a safe and stable environment, where they perceive that learning is more interactive and homework is not excessive, where they experience closer relationships to teachers, and where they perceive teachers to be fair. (b) Engagement has a direct positive relationship with student academic achievement.
The analysis is composed of two sets of models: a set of regressions of student academic achievement and a set of regressions of educational engagement. Standard teacher "input" measures are considered. In addition, new measures of teaching style, classroom environment and teacher-student interactions are developed. The models also incorporate extensive controls for student family background and fixed effects for unmeasured differences across schools.
Data and Measures
Data
The study employs data from the first wave of the Gansu Survey of Children and Families (GSCF-1), a longitudinal, multi-level study of rural children's welfare outcomes, including education, health and psycho-social development carried out in the summer of 2000. The data is composed of a primary sample of 2000 rural children in 20 counties. The sampling strategy involved a multi-stage, cluster design with random selection procedures employed at each stage. The children were sampled from the list of all 9-12 year old children in selected villages. This paper analyses the 1926 primary school children, excluding 50 children in junior high school and 24 children not in school in the year 2000. The GSCF-1 used seven separate linked questionnaires for children, mothers, household heads, teachers, homeroom teachers, school principals and village leaders. This paper makes use of questionnaire items from the child, general teacher, homeroom teacher and principal questionnaires to investigate the relationship between an expanded conceptualisation of teaching quality and the academic achievement and educational engagement of children at school. A detailed discussion of the variables used follows.
Indicators and Measurement
Student Outcome Measures
Academic Achievement. The first student outcome variable is student achievement, measured by scores on tests administered during data collection in the summer of 2000. There were two tests, mathematics and Chinese language, both of which were designed by the Gansu Institute for Educational Research and based on the standard curriculum. Half of the children took the Chinese language test and half took the mathematics test. The measure used represents the combined math and language scores for all the children in the sample. For multivariate analyses, test scores were standardised by grade, and then combined.
Educational Engagement. Educational engagement is measured along four dimensions: educational aspirations, academic confidence, industriousness and alienation from school. For each of the four dimensions, student reports are used. Educational aspirations are measured using student reports of the highest level of education they wish to complete, converted to a number of years measure. The three measures of academic confidence, industriousness and alienation are scales that are generated by standardising the component variables shown in Table 1 , summing them and dividing by the number of components. See Table 1 for a list of the component variables that make up the measures of educational engagement.
Teacher and Teaching Quality Measures
Teacher Background. Teacher background measures that are often considered part of teacher quality in sociological and economic models of school achievement are used, namely teaching experience and teaching experience squared, educational level and logged monthly income. Demographic factors such as teacher gender and birthplace (whether or not the teacher comes from the same village) are also included. Teacher gender is a common background characteristic that, while not a proxy for quality, is sometimes included in teacher effects research due to perceptions that female and male teachers may teach or interact with students in different ways. Birthplace is not usually included in teacher effects research, but it could be important, if local teachers serve as role models for children, communicate better with children or have closer and more positive relationships with children. Teaching Style. There are four measures of teaching style. Students are asked the extent to which they agree with the following statements about their teacher: (1) the teacher often encourages students to ask questions in class; (2) in class the teacher always lectures and students listen; (3) we often discuss questions animatedly in class; and (4) the teacher assigns a great deal of homework.
Teacher-student Interactions. Four measures are also used to measure the concept of teacher-student interactions, all consisting of student reports of the kinds of interactions they have with teachers in class. These measures are based on the extent to which students agree with the following statements: (1) the teacher pays attention to me in class; (2) the teacher listens to me in class; (3) the teacher cares for students at school; and (4) the teacher treats students fairly. Classroom Environment. Research suggests that the classroom environment plays an important role in student academic achievement. 20 Two indicators of school and classroom environment are included. The first is composed of the frequency with which the school is closed or their teacher is absent from class. The second is a standardised scale of discipline problems reported by the student. See Table 1 for a detailed list of the components that make up the discipline scale variable.
Controls for Student Background
Socio-economic Status. Measures of parental educational attainment and logged family wealth are used as indicators of socio-economic status.
Demographic Characteristics. The models control for student gender and age, as well as for the number of siblings.
Prior Achievement. It is likely that there is a strong relationship between children who are already high achievers and educational engagement. While the problem cannot be fully addressed, the prior semester's total test scores reported by the student's homeroom teacher are incorporated as a measure of past academic achievement.
Results
Academic Achievement Results
The analysis begins with a model of educational achievement that includes only child and teacher background characteristics. Teacher background characteristics are measured using conventional variables for teacher effects, as well as an additional variable measuring whether or not the teacher is local (see Table 2 , Model 1). Model 1, like all regression models presented here, also includes fixed effects for schools.
Model 1 in Table 2 shows, perhaps unsurprisingly, that none of the conventional teacher characteristics -education, experience, salary or gender -show significant effects for achievement. The only teacher background variable that does significantly matter for achievement in this specification is teacher birthplace: students with homeroom teachers from the local villages tend to have higher scores. In fact, teacher birthplace matters after controlling for the significant effect of students' prior achievement (Model 2) as well as in all other specifications in Table 2 . Perhaps more surprisingly, family background characteristics do not show significant effects across these specifications, though family background effects may be partially washed out by school fixed effects.
Model 3 tests the environment and teaching quality indicators. The results suggest that perceptions that teachers treat students fairly are significantly related to current achievement, net of prior achievement and other factors. In addition, two items tapping perceptions of classroom teaching stylelecturing and encouraging questions -are marginally significantly related to achievement, with students who report less lecturing and more questioning showing higher scores.
Model 4 includes teacher and student background characteristics, prior achievement and engagement measures, in order to begin to investigate the relationship between engagement and achievement. Results show that two dimensions of engagement, namely academic confidence and alienation, are significantly associated with current achievement, net of prior achievement and other measured factors. Children who report more confidence and less alienation are children who score better.
Finally, Model 5 consists of a full model incorporating all factors discussed in earlier specifications. A comparison of Model 5, with teaching quality measures and engagement measures included, with Model 3, which includes teaching quality but not engagement measures, reveals that the fair treatment variable is little reduced, but that the marginal lecturing and questioning effects are gone in the fuller specification.
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Engagement Results
The analysis of the engagement measures -aspirations, confidence, industriousness and alienation -are presented in Tables 3 to 6. Much more than for the achievement results, many factors are found to be significant predictors 21 These findings suggest the possibility that engagement measures may mediate the effects of these particular teaching quality measures. Notes: **significant at .01 level; * significant at .05 level; + significant at .10 level. All models contain fixed effects for schools. Notes: **significant at .01 level; * significant at .05 level; + significant at .10 level. All models contain fixed effects for schools. Notes: **significant at .01 level; * significant at .05 level; + significant at .10 level. All models contain fixed effects for schools. 
Student Background Effects
In all of the models, it is clear that student demographic factors and family background factors have highly significant relationships with educational engagement. Female students have significantly lower educational aspirations, but report higher levels of industriousness. There are significant positive relationships between father's level of education and educational aspirations, academic confidence and industriousness. One anomalous finding is that mother's level of education, net of father's education and wealth, is significantly negatively related to industriousness. Interestingly, having more siblings appears related to greater academic confidence, although there are negative effects, sometimes marginal, of sibship size on educational aspirations. Family wealth is positively significantly related to educational aspirations and negatively associated with alienation. Unsurprisingly, students' prior semester academic achievement is positively related to educational engagement.
Teacher Background and Teaching Quality Effects
Teacher background effects on engagement are somewhat more striking than those in the achievement models. Regarding the effects of conventional teacher background characteristics, female teachers are significantly more likely to instil a sense of academic confidence in students, while students taught by teachers from the same village are marginally significantly more likely to have higher educational aspirations. Teachers who are paid more are more likely to instil confidence and to inspire less alienation, though these results are only marginally significant in some specifications.
Teaching quality, as perceived by the student, is quite closely linked to student engagement measures, and the relationships work mainly in expected directions. For educational aspirations, significant positive effects are seen for students who report that teachers care for students, treat students fairly and encourage questions. Significant negative effects are seen among students who report that teachers assign lots of homework and always lecture in class.
Students who report that their teachers listen to them, care for them and treat them fairly report higher levels of academic confidence. Confidence is lower among students reporting more disciplinary problems in the classroom.
Industriousness is significantly greater among students who perceive that their teachers listen to them, care for them, treat them fairly and encourage questions. Experiences of instability and disciplinary problems are associated with less industriousness.
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Finally, students who report instability, lots of homework being assigned and lots of lecturing in the classroom are more alienated, while students who perceive that their teachers care for students and encourage questions are less alienated. Two possibly anomalous findings emerge, however: students who report animated discussions in the classroom are more alienated, and students who report that their teacher pays attention to them are more alienated. The first of these results suggests that the meaning of "animated" deserves further scrutiny. The second of these results could emerge if teachers are paying close attention to students who are visibly disaffected from the schooling process.
Discussion and Conclusions
This paper has yielded several findings of interest to the teacher quality debates and literature. First, for achievement, a standard outcome in teacher effects research, the findings suggest that a few new concepts may be worthy of further consideration. Having local teachers matters for achievement in rural Gansu. It seems likely that this finding is, at least in part, attributable to local teachers being better able to understand local children, communicate with them or serve as role models for them. In addition, there is evidence that student perceptions of fair treatment, and suggestive evidence that an interactive pedagogical style in the classroom may help student achievement. The results also suggest that certain dimensions of engagement -specifically, confidence and alienation -predict achievement. Engagement measures vary significantly with student socio-economic background but are also substantially linked to many dimensions of teaching quality. While specific results varied across the engagement measures, there is evidence that students who perceived that their classrooms were more interactive, that their teachers treated students fairly and cared for them, and who reported less homework and fewer disciplinary problems showed higher levels of engagement.
In rural Gansu, like in many other rural, developing country settings, economic deprivation is generally (and reasonably) viewed as the most substantial barrier to educational opportunity. However, in recent years, the Chinese Government has made a commitment to eliminate cost barriers to compulsory education in rural areas, 23 and engagement has become increasingly recognised as an important goal of education policy. Dropout rates during nine-year compulsory schooling continue to be high, especially in the rural areas. 24 Zhu Muju, Deputy Director of the Basic Education Department of the Ministry of Education, cites a study carried out in Ningxia Hui Autonomous Region on the causes of dropping out. 25 The study found that, contrary to popular perception, economic reasons are not the leading cause of dropping out. The leading cause is rather a strong dislike of school among the dropouts. Zhu Muju goes on to voice her opinion that "Actually, in most cases a student's dislike of school is … a result of issues related to the curriculum and the teaching methods."
It is possible that China's New Curriculum reform policies may ease some of these problems. The New Curriculum reforms call for a reduction in the homework burden, relaxed classroom environments with greater use of praise and encouragement and more varied forms of teacher-student interaction.
New Curriculum classrooms enable teachers to create classroom environments where students feel that they are treated fairly, cared for and able to engage in a rich variety of interactions with their teachers and classmates, students may indeed exhibit higher levels of engagement.
The findings in this paper may be susceptible to concerns about using student-reported teacher behaviours to predict student-reported engagement. While it would be preferable to collect objective observations of teaching quality, this strategy would be cost-prohibitive and difficult to implement. Further, there is some validity to the perspective that the experience of teaching quality or classroom environment is not the same across individuals in a given classroom, depending, for example, on teacher treatment of different individuals in the class or the social groupings of individuals in the class. What can be stated strongly is that children's engagement is importantly linked to their own experiences of teaching quality and the classroom environment. This insight suggests that developing better strategies for understanding the quality of teaching and learning in the classroom may yield more informative results than simply measuring teacher background factors as "inputs" in a school production function. 
